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ABSTRACT : 

PROBLEM TO BE SOLVED: To precisely cut a substrate off and to prevent an 
adverse effect such as a characteristic change and optical deterioration, etc., 
in a semiconductor element by irradiating a laser from a surface of an opposite 
side for the substrate having an electric member on one surface, making its 
irradiation part a heat source, causing thermal stress inside the substrate, 
moving the irradiation part and cutting the substrate. 

SOLUTION: For cutting the substrate 1, a line to be cut on the substrate is 
irradiated by the laser, and the thermal stress in the material inside at the 
time of being irradiated by the laser, that is, compression stress occurring in 
the vicinity of the heat source and tensile stress occurring in the heat source 
periphery are used. By moving the heat source, that is, the "irradiation part, 
a crack is developed to cut the substrate state. The surface (rear surface) of 
the side opposite to the surface (surface) where electric wiring 2 is formed is 
irradiated by the laser. The substrate 1 where the electric wiring 2 is formed 
is turned over to be arranged, and the rear surface is irradiated by the long 
along the line to be cut, and the irradiation part is moved, and the crack is 
developed. 
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cvDmx'm&Ltis i Nxm'^xj^-vS'o yi^ 
mx'm^LtiTaoxm(omm'^A^-u=jx 
(^wkmim^^xw\m^j:^-^:^-ym^ixm.mM 

[0054] ±w.mmm 1 t3Xi/mmm2iZ7pLti 

m^yxmLmmi-miz:^mmmmmi}mt: 
m\^izt izx 0 . mkcr)mmmi]m-cM.i^ii?, x 0 

A»tlO/zm~50//mi:V^'5 mifcMxnBim^ hti 
it. 

[ 0 0 5 5 ] ^A-;t.;|/ffl05;iy9X»R$-WBt1- 

m^^hzt^zii^. z.ti(:><nmM.^m<ztii^X't 

xoxhy^yimhzbti^x'%^.. 
[oo56]!itic. T^T^r^v'j^xm.^'mt 



*h^i<z\i. wmm<<zT?Tm=m<n^w.m=fm 

^^Bfl^S^tTj^Bt^^S-fflv^S i 1 1 J; •) . mizX 

[ 0 0 5 7 ] § t>iz. :^m<^wi<nmiTmizxn$ 
-^ui. immx'm.mm-^mx'$>i<7)T. Hiioi 
m\j)^^^x'^mzhmix\^i, 
[ 0 0 5 8 ] cicoi d fc. *^fl<7)a«<o^alllr^rffi«. 

[ 0 0 5 9 ] ::c:-c. S«±CT«$iil.V— 

30 ;<.;K-y hio^c^^ (^mmiif^biimm) tcnj^ 

ffl£0;yxi!?:g=#{tilffl5:^tt'Cfc < CI i: fcJ: 0 . llftJSE:>] 
irmmz^^^ithZtiK'^, SDX3ISS:2 0 0mm 

TptXol/Z^ U-'f-±<7)X4i 7 h COf^-?) 2 m m~ 5 m 

mmsiz n2nx tiv^^tmth b rnm^h i . 

[ 0 0 6 0 ] $ A, U-^'%COmX:ii'y h i 2om 

i:m>?>Zbh-sin&Th?>. 
[0061 ] V—i^^cr,miX:t^-/ h b IX li. im 
40 0. 5mm~3mmc7)P3Jg^fflnjg^SrfflVi|>.Ifc*«t- 
Mxnm'^MX:K\^-YI>z-^h^X&m^j:X^y h 

[ 0 0 6 2 ] 'Srfc, «mis^^^j*Mc7)TO, mm 
=f<r)^i3Xt/:i!fyy^mimmmi±^tmmizti 
^^xyr^Ltihnizfm^ivr. fSLcr>mmmm'mst 

tzm^x'h:^mimm-^m-ch^. ttz. jss^a- 
^>fumm^zm(>'r. -t^i^vrnm. m^imm. # 
mm<^mmmTmizn ix h . m.<^t/tmmt: 
50 ^^Lxmrnt^ r-srstR-rs t j: o . *f6 
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[0063] iMMmm 1 mfmMm2X'\i. %% 
tm. mm:. ^mwm=m<r>wmm¥m^wz 

X'th. >:««^(cov%T. J3lToiafijeS3fc:iJiBff 

[0064] mmm3 ) as ( a ) (ilU©^®3« 
»«cor?— ^-g|5^:ftst5i|igR= 3 mmTfBlll«{C«|»r 
[0065] ^^JU^)Vm<r>:^'7:xm&i'7ir-mm'- 

Sr^LTV^^. :L<m^. 05 (b) tc^-ri^lc. -TO 

mmi^^mMm^zim LXT-m%^ L^-r*> -> 
ti, tfz. mmzzi-i'-^coxm^m.uj:i)^'oti 20 
^x'i>. mmmm<7)miimMizwm-mm 
x\ &m^-i—m^m^t^>iy~^zmm-iztm 

[00 66] im^^tLT, 3(sSlit}glt3<0J:dfc. £ 
[0067] ^rfc\ 05 (a) -m&t 

(^lo^za-i—mm-f^^itmmx'M. wm 
mz{i. a-i'-mm.<^mmx'm.mzmmi>z 

bt^X^^h. 

[ 0 0 6 8 ] -5-^ t\ =i-:h- SIS^TJtt^^taiOlffiJS 

(r>mmz'y\^xmmmzm'<.tztzh. RS2mmoft 

gto^-^ai, 05 (c) l:^-tJ:5lc. 

vm\>z-^j:hz.timu^ixi^. 

[0069]C<7)J;^ (c*^B3i7)a«^c7)«)|lr:fra{i. S 

x\ ^<r)f^^m^ui:m\i!,Lxn^mA xffiWn 
f^A-iV'mhiM\izmmthzti,x'%h. cic^Ji^tc 

[00 70] (^itJ^SI4 ) 06{i*IIJfi}eilS4iOS« 50 



!Rf^¥l 1-1 60667 
1 4 

(a) (c^-tJ:o(cTFT*<jg«$n;^^r^T-fyvb 
y XS:^ 3 1 C F*i}efiK$a/c C FS|^4 1 0^ 
i?-fr-C^N'^;Hkt:^:f^t% 06 ( b ) tcS^-TJ: dtcw- 
if-BllttTS^S-flJWf-ri.. ^ixtcJ;'), 06 (c) 

h u ^ xmsL3i.\,zwLnhtitzmmB 2 

[0 07 1 ] dJlt', r9^^f'?V^)9XWK3±ff> 
llll£}^ffil(^^>v^•c0l^^S^L/;J:atmmffiMl 

2mmtix\,^^j:\>^mmti^(yV'-^~imi^Lx. n 
fS.^<mLmmtzti)^x'%h. v-^-m\iT 

<n>2mfo mm 1. *^ ?«fB«^^N'^-;i'«7)±T®*>«^ 

[ 0 0 7 2 ] ^cOct 3 \,znA^lVt:m \i},^^X'i> , ^ 
m« 3i^ J; 3 ten— ^-gs^ftii^^tc^ 0 ajt^ t 

ffys±i&.^mhzt¥X'%h, 

[ 0 0 7 3 ] ^fc. i^^mffimimwnmii. mux 

!Nfm^8-l 2 276 9^tra^$ix-CV^SJ:p^, 1g 

mmm.<n^mzmm'rh Lthx-^h. 

[ 0 0 7 4 ] 07 ( a ) Ji-5-O?g^^^a<7)TO0t:' 

J)"?, 07 (b)\t^(7)mmmx-hh. co^^^^si 

1 0j^m~5 0A«mlc:-r§C:i:*it'§S«O-C\ ^^StC* 

wmx-^Mfu^y^/'^mm'm 

i k ifx'% h <7)x\ mmm±mmmx'mm 
tmi,zmm\<^mtiitf}<fp]±.Lxm^mt<\^±.-t^ 
tmz. mmMtmmb(^mx'<7)mLi^mzti> 

[0 07 5] tti. ^^mcommmirmii. mm 

01 Il,zmtfz^m6 0-1 9 1 02 9-^Oj:'5t. 

LximLtzmn:kmii:m\'^tzi&&m^-^^^>\^com 
micmm-tztivtfh. z(7)^izr>\,^x. ayco 

mtmm5[zmmi-h, 

[0076] (mmm5)m8ii^mmm5(7)m^ 
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[00771 011 liZifkLfzm^B^J'<^-)Uff)maliZii 

w^t im. mmc<7)A^mi:mHzm'cnimLx 

-f-mmmmizti^^xii. mt^mm^x-^ hfdm^^ 
ymm<7)mx'$mizmm^<mti>'mmi. z 

h-AK g?g^<7)X y lOOAtm— 500;u mS^ 

<^&s.izmmM'^^mm^ (^^uttfTPT) AJiEa 

[oo7 8]^zx\ *mtfimm5<7mwimm:f}miz 

t/>:o Lxm^nmzmmimt<Dm<ziii}K' 

i^yymizximi.mizi3\,^x^tx\>^fzi: o 
=5r. mm'^m\<-rti'mi±comi¥m^mmiz 

. mmX'-?^ a ^ 7 >y ^ *5'^*E;5:^8ljB:{,s^f 

itm±txmmmmm±-thkmz. mmtm 
mt mmx'co^ni^^mizi-i z t =5:1. . 
[0079] :mtmw^(r)mm<7)mijmizx ^t^t 

'ota.ixA^imiL. m uc^t>t?sfB^T^A°^^ 
luii^mtfzbz^, T9^^y-7Yv^^m)^ff)mm 
mizm^x i,Wr.^^i^-i>zi-^zt ifix-^tz. 

[00 80] ZtltimthtlifilZ. 013{C. ^«ti 

flS6, ft^WMl. B^8i8feJ:rXTFT9*<}g^§ 

Bff^rftSrS^-r. f-<0;^;J*7 

ifi 1 m mSiS-c'j) h b . mmmfpizmmmi-^y^ 
yi)'h 1 0 Ojum-S 0 o/xmSjgtfoiascsea^a-c 

^^hH^mm'f- (TFT) fc3t*<Bllt$n. T*;l/7r 

XS i *>^>^rl.TFT{i3tB3lttCj: 0?f1t*^'ft-ri.cO 

x-m^^ yjiw<^TFT<o/f.n^t/^itix It Ob 
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1 6 

\'^ofmm^. tfz. (tft) izmmu 

wfiht, n-iX. z<r)mm3(7msimmi^m^zi. 
^xi.zm^LX'V'mmmiL. hi its^L^?6a 

[0081] bZ^X\ 07^11 1 1 T'SLJtfgH^B^ 

10 m.<7)iokz.mi<nmr^^:^--)v^m^<r)>mwm:':> 
^j:^^mx±m&\tmhmm)izi5\^x\i. 
AiS[.m^^^^^-ii'^AW)mmim<n^\izm 

[0 082] 09 (a) «4ti!:<7)a^\-:^.;H 1~14 

■i:m<n^^zimLtzminwmm.<r>m.m'mmx' 
mm^z^^h^^^b^-^owmti^^th. 

[0083] Z<r)Wmb UTJi, ^WfiJ^^)V^M-M 

x\-^hzbmmLfz, 

[0084] mui. m^ffiw^mmmim^x^ 
mn.xbwmnybimihfz^^. ±acoii5 ( b ) 

\,Z7rsLtzi.d><z. m\'mmi,zmW.<n^-i—U<r>ni.z 

xiw±t^^^. z<r>x 0 ^za-^-mzxn^^-rh 
m7roM-)v^Aimm,-thb. mmmm^y(r>i^u 
xupi.zAi&Lcox^'fxmfim^Lx. ^zx'mmmz% 

30 I.. 

[0085] zix^znLx. ^w^<rim.<nm-m^ 

m\^hzb\.zi.^ . 119 (b) tcs^tJ;3tc, Jg^x 

{ooseMM<ni.of,zzi-ir-^^yx3xm:tt 

mm<^WSi^^ y<^f^<r)-lTcr>y^ mufy 

fc , y<Dcr)^mm*mmT^mmiz-?^ ^^u^v -, 
9'm^^^m^\^ts:\yrz^^ y^yoimtm 
^izm^tLX\>^t^^ y<i>tfihfzi}^i>^L^\>'^ 

i)-<7iXo^zMm^h^lftizm^iil. m-ox.m 

m^-t-^p' ui±<xmm±t^j:\'^ff)X'h 

[0087] :^wM<om^ff)mijmm^^xmi^-<^- 
50 juxiiA^m.<7)min\'\ a-t-as^^jgiitcm 
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[0088] 

100 89] ttz, m^2izMmco:^mMizxim^ 
tcji. ]^~i'-ifim^tirzmzm.t^mitiijizii(> 
o#Ai4t:-r, :^j^-xi,zn&M:<mwLim-t&zt 

m^<^w^i^mz<\.^<7)x\ ^n^m^Fizmt^it 

mm. ^'^-'r^ ^)i^mi<-mmm. ztK^izff 

^it^ztmti. ^(>iz. mmx'mmt:m-sim 
X'hmx, m<7)mi\:^mM,x'ho . :tstt^i6i± 

^^hZtiJ^X't^. 

[ 0 0 9 0 ] ifc. m^3iztmff)^mizx?>m^ 

ui. ^-^-t>^m^tifzmzm.tmj^:hiziiti> 

ffii5i±io««3S]K;!)>-i6i±-fi>tft{c, mmmtmmt 
mmx'<omL^miz-tizti^mt^j:o. m^s, 

[ 0 0 9 1 ] ^y-c. fciSS5cO*l6BH{cj:S^^ 
A♦^x;^$r^#|, d i: Ait'l= 1<DX\ 0 

m i}^mit-^imm<7)m^^:^inz<\,^(7)x\ ^ 

[ 0 0 9 2 ] $ mm 5 {cE«^*%Bflfc J: 

ms'o^<m-tizbi}fX'ti. ^flsfg^ 
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( T F ) i}^mit'^^m^(r)mm^i:^mz < v ^ 

iz. mmx'-?-( ^u'?v-j'p mwj:'mm-k\%h z t 
ii^x'^h<7)x\ wm^±ff)m^^if\^±.'th}i^ 
{c, mmbmmtcomx'<r)m.^^mzthzb 
mmt^j:^. mi&,m:Amzthztt^x'^h, 
{0093] ttz. m-meizw&m.WRi.ziih^ 
tti. mLx\tm?r^f^A^)V(r>:i—r-ux'!Km^m.t 

10 m±Lxi!Fm^n}L^^hztt^x'%h. 3 
-i—mmv£ni:^Lx\^tj:\^ff>x\ wmrn^iiSL 
imhztifiX'%h, 

[00 94 3 ^hi<z. W:mnzim<7)^wn\,zi:hm 

20 ^m0t'$)S. 

[02 3 *^fci>v^T. fflgOflJIBrtcfflv^^HB^* 

[113 3 ( a - 1 ) iiimmm 1 1 j; -i.a««ifrffi<7)^ 
iM$ trm^Ltzm^^mmx'h o . ( a - 2 ) 

O*ffiJ^<03 D^SrS^-rit'S) 0 . ( b - 1 ) {i^ 

^^=^yYyv-Yy^ 'yyymziihmwimmo^m. 
sia$ s-an^L/i^msrs^-rat'jfe o , ( b - 2 ) ts-e 

[04 3 *^Bfltci3V^T. M<^:ffxim^M::mL<mm 

[05 3 llifiJ^fll3<7)Sflgco^i]|f!r:^«-ijiBB-fsyitf><o 

nnmx'h^. 

[073 (a) {i!ttBB¥8-l 2 2 76 9^<^?RS^ 

m.^^-t^WmX'h 0 , ( b ) «±-?-coBrffi0T'J) h , 
[08 3 *lfeJg®5«0«fiR«Blt^r&S:iiiHJ-ri./>:J6O^ 
^0-CibS. 

[09 3 ( a ) \,iAik<r>^.f^^^)Vim<n^mzm.L 

40 /c?S^B«*^aWffi0t'$) 0 . ( b ) ti^^BjcT)^ 

[01.03 (a) ti^^'f-V^VH;^^7'fb'y^^a^S^ 
•r»fffl0T$) 0 . ( b ) {il/-Hf-X^ ^'f h'y^'S?: 
*-r^«0T'S> 0 . ( c ) tiy^ -^t y K 7' U- H :J^'f 
v:/^&«:S^-rilliiii0t:'«) ") , ( d ) JiU-if-giJBrffi 

"k^-f^-^mx'hh. 

[0113 (a) {S||^ra60-19 1029#<50?Sa 
WffilT-J) 0. (b){i-?-<OA-A'^Br 
ffi0t'S)l.. 

50 (012 3 itl2MlO»S^ffiiSra2:SiBJ-rS;tft<7) 
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